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REFRGERATOR 

CROSS REFERENCES RELATED 
APPLICATIONS 

The present application claims priority under 35 U.S.C. 
119 and 35 U.S.C. 365 to Korean Patent Application No. 
10-2009-0024207(filed in Korea on Mar. 20, 2009), the 
entirety of which is incorporated herein by reference in its 
entirety. 10 

BACKGROUND 

1. Field 
This relates to a refrigerator. 15 
2. Background 
Generally, a refrigerator stores items in a refrigerated or 

frozen state. Refrigerators may be classified as a top mount 
type refrigerator, a bottom freezer type refrigerator or a side 
by side type refrigerator depending on the locations of a 20 
freezing chamber and a refrigerating chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The embodiments will be described in detail with reference 25 
to the following drawings in which like reference numerals 
refer to like elements wherein: 

FIG. 1 is a front perspective view of a refrigerator accord 
ing to an embodiment as broadly described herein. 

FIG. 2 is a rear perspective view of a door and a drawer 30 
driving assembly of the refrigerator shown FIG. 1. 

FIG. 3 is an exploded perspective view of the drawer driv 
ing assembly shown in FIG. 2. 

FIG. 4 is a detailed exploded perspective view of the 
drawer driving assembly shown in FIGS. 2 and 3. 35 

FIG. 5 is a block diagram of a control system of a refrig 
erator according to an embodiment as broadly described 
herein. 

DETAILED DESCRIPTION 40 

In a bottom freezer type refrigerator, a freezing chamber is 
positioned below a refrigerating chamber, a refrigerating 
chamber door is rotatably mounted at an edge of one side of 
a refrigerator main body to open and close the refrigerating 45 
chamber, and a freezing chamber door to open and close the 
freezing chamber may be provided in Such a way that it is 
drawn into and out of the freezing chamber together with a 
receiving box. Because the freezing chamber is below the 
refrigerating chamber, when the user opens the freezing 50 
chamber, the user must bend at the waist to pull the door of the 
freezing chamber forward, requiring more effort than when 
pulling such a door while standing straight. 
An automatic opening mechanism may move the freezing 

chamber door a predetermined distance from a front surface 55 
of the main body by sensing the user's movements when 
grasping and pulling the door handle to open the freezing 
chamber door. Alternatively, a motor may be fixed to a bottom 
Surface of the freezing chamber, and the freezing chamber 
door may be drawn in and out by a driving force of the motor. 60 

FIG. 1 is a front perspective view of a refrigerator accord 
ing to an embodiment as broadly described herein. As shown 
in FIG. 1, the refrigerator 1 may include a main body 10, and 
a storage space formed in the main body 10. The storage space 
may include at least one of a refrigerating chamber 11 to keep 65 
items at a low temperature and a freezing chamber 12 to keep 
items in a frozen state. In this exemplary embodiment, the 

2 
refrigerating chamber 11 is located at an upper portion of the 
main body 10, and the freezing chamber 12 is located at a 
lower portion of the main body 10. Other arrangements may 
also be appropriate. 
The refrigerating chamber 11 may be selectively opened 

and closed by one or more refrigerating chamber doors 15that 
may be rotatably connected to a front surface of the main 
body 10, and a handle 151 may be provided on a front surface 
the refrigerating chamber door 15. 
The freezing chamber 12 may be selectively opened and 

closed by one or more freezing chamber doors 17, 19. The 
freezing chamber 12 may be divided into one space or two or 
more spaces, depending on user preferences, and the spaces 
may be separately used. In this exemplary embodiment, the 
freezing chamber 12 is divided into two spaces. Thus, in this 
exemplary embodiment, the freezing chamber doors 17, 19 
include an upper door 17 covering an upper space and a lower 
door 19 covering a lower space of the freezing chamber 12. 
The upper door 17 may be slidably drawn in and out, 

thereby opening and closing the upper space of the freezing 
chamber 12. Further, a receiving box 175 may be detachably 
coupled to a rear side of the upper door 17 so that the upper 
door 17 and the receiving box 175 are drawn out or in 
together. Hereinafter, the doors 17, 19, and the receiving 
boxes 175, 195 mounted at each door will be referred to as a 
“drawer. 
A handle 171 may be provided at a front surface of the 

upper door 17. The upper door 17 may be slidably drawn out 
and in by pulling and pushing the handle 171 after manually 
grasping the handle 171. Alternatively, the door 17 may be 
automatically slidably drawn out and in response to a user 
command received at an input device. 

Like the upper door 17, the lower door 19 may be slidably 
movable, selectively opening and closing a lower space of the 
freezing chamber 12 and, the receiving box 195 may be 
detachably coupled to a rear side of the lower door 19. 
A dispenser 20 may be provided at one of the refrigerating 

chamber doors 15, or other location as appropriate. The dis 
penser 20 may include a discharging portion 21 for discharg 
ing water or ice water and an operation portion 22 provided at 
one side of the discharging portion 21. The operation portion 
22 may include a display 221 for displaying an operation state 
of the dispenser 20 or the refrigerator 1, and a plurality of 
buttons for inputting commands related to functions provided 
by the refrigerator 1. 
The operation portion 22 may include input means 222 for 

inputting drawing out and in commands to slide one of the 
doors 17, 19, or other commands as appropriate. Input means 
222 may be provided as a single button through which both 
drawing in commands and drawing out commands may be 
input, or a drawing out button and a drawing in button may be 
separately provided. 
A machine room may be provided, separate from the stor 

age space, to house elements for generating cold air, Such as 
a compressor, a condenser, an expansion member, and other 
components as appropriate. 

Hereinafter, the structure of a drawer, which can be auto 
matically drawn out and in, will be described. Simply for ease 
of discussion, movement of the upper door 17/receiving box 
175 will be described. However, it is well understood that the 
concepts set forth herein may be applied to other doors/ 
receiving boxes provided in both the refrigerating chamber 11 
and the freezing chamber 12. 

Hereinafter, the drawer will refer to an assembly of the 
door and the receiving box as described above, and the drawer 
driving assembly will refer to a structure that allows the 
drawer to be slidably movable with respect to the main body, 
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including driving force generating and transmitting means 
that enable the drawer to move. 

Referring to FIGS. 2 to 4, a drawer driving assembly as 
embodied and broadly described herein may include a slide 
assembly 30 for guiding movement of the drawer in forward 
and backward directions and a driving assembly 50 for pro 
viding the slide assembly 30 with a driving force. The slide 
assembly 30 may be installed on an inner wall of main body, 
Such as, for example, in the freezing chamber 12. A rail 
connector 40 may be coupled to and extend from a rear 
surface of the door 17, and may be detachably attached to the 
slide assembly 30. Accordingly, a portion of the slide assem 
bly 30 moves in forward and backward directions, and as a 
result, the drawer coupled thereto may also move in forward 
and backward directions. 
The receiving box 175 may be detachably coupled to the 

slide assembly 30 or to the rail connector 40. In this example, 
the receiving box 175 is detachably coupled to the rail con 
nector 40. 
The slide assembly 30 may include a rail guide 31 fixed to 

an inner wall of the freezing chamber 12, extending in a front 
to rear direction, a fixed rail 32 connected to the rail guide 31, 
and a movement rail 33 slidably connected to the fixed rail32. 
The rail connector 40 is also connected to the movement rail 
33. The rail guide 31 is not necessarily required for forming 
the slide assembly 30. For example, the fixed rail 32 may be 
directly fixed to the inner wall of the freezing chamber 12. A 
rack 315 may be provided at a lower portion of the rail guide 
31 to engage and guide movement of a pinion 52. The move 
ment rail 33 may include insert portion 333 in which a hang 
ing ring 43 may be received, and may have a predetermined 
length in a longitudinal direction of the slide assembly 30 so 
as to receive the hanging ring 43. A bracket 56 may be pro 
vided at a rear end portion of the movement rail 33, at a 
position that is spaced apart from the insert portion 333 a 
predetermined distance in a backward direction. A plurality 
of bolting holes 561 may be provided in the bracket 56 for 
coupling a driving motor 51 to the bracket 56. 
A pinion supporting portion 335 may be provided in the 

movement rail 33, spaced apart from the bracket 56 a prede 
termined distance so as to be coupled with the pinion 52, the 
driving motor 51 being connected to the bracket 56. In certain 
embodiments, the pinion supporting portion 335 may be inte 
grally formed with the bracket 56. In this exemplary embodi 
ment, the pinion supporting portion 335 is formed at the rear 
end portion of the bracket 56. A fixed groove may be formed 
in the pinion supporting portion 335 to receive the pinion 52 
and allow the pinion 52 to rotate and engage the rack 315. 

In alternative embodiments, the drawer may be drawn out 
in multiple stages by providing a plurality of movement rails 
33. 
A frontend portion of the rail connector 40 may have a bent 

portion that extends in a direction that is parallel to the rear 
surface of the door 17 and is connected the rear surface the 
door 17. The hanging ring 43 may be formed at a lower end 
portion of the rail connector 40, at a location corresponding to 
the insert portion333, and may be formed in a hook shape so 
as to be easily inserted into the insert portion333. The oppo 
site lower end portion of the rail connector 40 may be con 
nected to the movement rail 33 by, for example, a bolt or other 
fastener as appropriate. 

Accordingly, in a situation in which door 17 must be sepa 
rated from the refrigerator 1 to, for example, allow the refrig 
erator 1 to pass through a small door or other opening into a 
room, the combination of the door 17 and the rail connector 
40 may be separated from the refrigerator 1 by merely unfas 
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4 
tening the bolt-connection of the rail connector 40 and the 
movement rail 33 and removing the hanging ring 43 from the 
insert portion 333. 
A receiving box fixing groove 42 in which the receiving 

box 175 is detachably fixed may be formed in an upper 
Surface of the rail connector 40. A protruding portion may be 
formed on the receiving box 175 for insertion into the fixing 
groove 42. Accordingly, when the receiving box 175 is safely 
attached to the rail connector 40, the protruding portion is 
inserted into the receiving box fixing groove 42. 
The structure of the slide assembly 30 as described above 

may be applied to the two opposite interior walls of the 
refrigerator 1 so that the door 17 may be drawn out and in 
smoothly, and the bracket 56 may be provided at one of the 
two sides. That is, the driving motor 51 may be connected to 
one slide assembly at one of the two sides of the refrigerator 
1. 
The driving assembly 50 may include a housing 511 in 

which the driving motor 51 is received, and a pinion 52 
rotatably connected to the driving motor 51 by a shaft 54. A 
flange 515 may extend outward from one side of the housing 
511, and the flange 515 may be connected to the bracket 56 by 
a coupling member. The driving motor 51 may be integrated 
with the movement rail 33 by the connection of the flange 515 
to the bracket 56. A first rotating shaft 513a and a second 
rotating shaft 513b may protrude from opposite sides of the 
housing 511, with the first rotating shaft 513a connected to a 
connection part 55 and the second rotating shaft 513b con 
nected to the pinion 52. 
The rotating shafts 513a, 513b may be oriented collinearly, 

and the driving motor 51 may rotate the rotating shafts 513a, 
513b at the same time. In certain embodiments, the rotating 
shafts 513a, 513b may be formed as a single shaft. A reduc 
tion gear may be provided in an inner part of the housing 511, 
between corresponding ends of the rotating shafts 513a, 
513b. When the flange 515 is fixed on the bracket 56, the 
center of the pinion 52 is rotatably connected to the pinion 
Supporting portion 335. Accordingly, when the driving motor 
51 is connected to the bracket 56, the center of the pinion 
supporting part 335, the center of the pinion 52, and the first 
and second rotating shafts 513a, 513b are aligned along the 
same axis of rotation. 
When the pinion 52 is inserted into the pinion supporting 

part 335, the pinion 52 is sized so as to engage with the rack 
315 so that the pinion 52 moves along the rack 315. The 
pinion 52 transmits a rotating force of the driving motor 51, 
and thus may be referred to as a member for transmitting a 
rotating force. The rack 315 guides operation of the member 
for transmitting the rotating force, and thus may be referred to 
as a guide member. 
The first rotating shaft 513a may be connected to the shaft 

54 by the connection part 55. A groove corresponding to a 
shape of the first rotating shaft 513a may beformed at one end 
of the connection part 55, and a groove corresponding to a 
shape of the shaft 54 may beformed at the other end. The first 
rotating shaft 513a may be inserted into one end of the con 
nection part 55, and the shaft 54 may be inserted into the other 
end thereof, and thus, rotation of the first rotating shaft 513a 
may be transmitted to the shaft 54. The shaft 54 may be fixed 
to the connection part 55 by a bolt, or other fastener as 
appropriate. 
The shaft 54 may extend across the freezing chamber 12, in 

a transverse direction, with one end thereof connected to the 
connection part 55, and the other thereof directly connected to 
a second pinion 53 that engages a second rack 315. Accord 
ingly, when the rotating shafts 513a, 513b are rotated by the 
driving motor 51, both pinions 52.53 are rotated at the same 
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rotating Velocity, and shaking in right and left directions 
caused during movement of the drawer may be prevented by 
such an assembly of the pinions 52.53 and the shaft 54. 

Operation of the refrigerator 1 according to an embodiment 
as broadly described herein will now be described. 
When a command to draw the door 17 in or out is received 

at the input means 22, power is applied to the driving motor 
51, and the rotating shafts 513a, 513b are rotated. 

For example, when a drawing out (opening) command is 
received at input means 222, power is applied to the driving 
motor 51 and the rotating shafts 513a, 513b are rotated (in a 
clockwise direction as shown in FIG. 2). Accordingly, the 
pinions 52.53 move in a forward direction along the rack 315 
while rotating in a clockwise direction. The movement rail 
33, which is connected to the driving motor 51, also moves in 
a forward direction, sliding according to the guidance of the 
guide part 323. The rail connector 40 is fixed to the movement 
rail 33, and thus, the receiving box 175 and the door 17 also 
move in a forward direction. The corresponding portion of the 
freezing chamber 12 is opened so as to provide access to the 
interior of the receiving box 175. 

If a drawing-in (closing) command is received at input 
means 222, power is applied to the driving motor 51 so that 
the rotating shafts 513a, 513b rotate in a reverse direction (a 
counterclockwise direction as shown in FIG. 2), and the pin 
ions 52.53 move in a backward direction along the rack 315 
while rotating in the counterclockwise direction. Accord 
ingly, the movement rail 33 also moves in a backward direc 
tion and the door 17 closes. 
As described above, in a refrigerator as embodied and 

broadly described herein, user convenience may be improved 
because the receiving box may be automatically drawn out or 
in along with the door by simply operating input means 222 to 
input drawing out and in commands. 

Hereinafter, a method of controlling a refrigerator having a 
drawer driving structure as described above. In this method, 
power consumption, which is typically increased by main 
taining a stand-by state because current is continuously Sup 
plied to the drawer driving means even when the door is 
closed, may be reduced. That is, in this method, when the door 
is closed, standby power is interrupted/cut off, and power is 
only Supplied to the drawer driving means when a command 
for opening the door is received. Thus, when the door is 
closed, standby power is not consumed. 

Referring to FIG. 5, a control system of a refrigerator as 
embodied and broadly described herein may include a main 
controller 61 that controls overall operation of the refrigerator 
including a main control module 611 and a main power Sup 
ply 612 connected to the main control module 611 to supply 
power to electric components of the refrigerator 1. The con 
trol system may also include a drawer power Supply 62 that 
Supplies power to drawer driving means, a driver IC (Inte 
grated Circuit) 64 that controls operation of the driving motor 
51 based on motor driving signals from a drawer controller 
63, an inverter 65 that applies three-phase current to the 
driving motor 51 based on a switching signal from the driver 
IC 64 and a switching module 66 that controls an on/off state 
of the drawer power supply 62 based on on/off signals from 
the drawer controller 63. 

The main power supply 612 and the drawer power supply 
62 may form a switching mode power supply (SMPS) to 
Supply set Voltage to electric components by converting com 
mercial Voltage Supplied in a shape of alternating current to 
direct current. The driving motor 51 may be, for example, a 
three-phase BLDG motor capable of controlling velocity, or 
other type of motor as appropriate. Accordingly, the inverter 
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65 and the driver IC 64 for controlling such a three-phase 
BLCD motor may be provided. 
The switching module 66 may allow the drawer power 

Supply 62 to be turned on/off according to on/off signals from 
the drawer controller 63, and may be provided with a switch 
661 in the shape of a transistor. A capacitor 662 may also be 
provided so that Voltage may be charged and stored therein 
even when the drawer power supply 62 is in an off state. 
As shown in FIG. 5, power may be supplied and stored in 

the capacitor 662 even when the switch 661 is in an off state. 
The voltage stored in the capacitor 662 may be used for 
operation of the drawer power supply 62 when it is actuated. 

Thus, if a user inputs a command for opening the drawer 
when the drawer is closed, an ON-signal from the drawer 
power supply 62 is transmitted to the switching module 66 
from the drawer controller 63. 
The switch 661 switches to an ON state in response to the 

ON-signal and forms a closed circuit that Supplies power to 
the drawer power supply 62. Initial power supplied to the 
drawer power Supply 62 is the Voltage stored in the capacitor 
662. When power is supplied to the drawer power supply 62, 
the drawer power supply 62 starts to operate. That is, set 
current (or Voltage) is Supplied from the drawer power Supply 
62 to the inverter 65 according to a current (or voltage) appli 
cation signal transmitted from the driver IC 64. 

In contrast, when the user inputs a command for closing the 
drawer, the driving motor 51 is rotated in a reverse direction, 
and the drawer is closed. The reverse rotation of the driving 
motor 51 is performed under the control of the driver IC 64 
and the inverter 65, and power continues to be supplied from 
the drawer power supply 62. 
When the drawer is completely closed, the closing is 

sensed sensing means connected to the drawer and the main 
body of the refrigerator, and an off signal is sent from the 
drawer controller 63 to the drawer power supply 62. The 
switch 661 is switched to an off state in response to the off 
signal from the drawer power Supply 62, thus disconnecting/ 
interrupting the start-up circuit. As a result, power to the 
drawer power supply 62 is interrupted, and the drawer power 
Supply 62 is shut off. At this point, standby Voltage, which is 
supplied from the drawer power supply 62 to the inverter 65, 
is interrupted. Accordingly, the consumption of standby Volt 
age may be reduced. 

In this structure, power is always available to the main 
power supply 612, the main control module 611 and the 
drawer controller 63 from the capacitor 662. Further, an elec 
tric charge is held in the capacitor 662 from the point at which 
the drawer power supply 62 is shut off and the charge state is 
maintained until an on signal of the drawer power Supply 62 
is generated. When the on signal of the drawer power Supply 
62 is transmitted from the drawer controller 63, the voltage 
held in the capacitor 662 is directed toward the drawer power 
supply 62 as the switch 66 is moved to the on position. 

In the system as described above, the consumption of 
standby Voltage, which is always Supplied to the drawer 
power supply 62 and the inverter 65, is eliminated, and the 
time it takes to convert the drawer power supply 62 from an 
off state to an on state is reduced because the voltage held in 
the capacitor 662 is supplied to the drawer power supply 62 at 
the point at which the switch 66 is moved to the on position. 

Additional information regarding the structure and func 
tion of a drawer type refrigerator may be found in U.S. appli 
cation Ser. Nos. 12/390,520, 12/390,523, 12/390,524, 
12/390,527, 12/510,372, 12/724,558, 12/724,571 and 
12/724,606, which are incorporated herein by reference. 
A refrigerator is provided, including driving means allow 

ing that a drawer provided at a lower side of the refrigerator is 
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automatically drawn out, and having a mechanism allowing 
that the driving means is drawn in and out with a drawer. 
A refrigerator is provided that is capable of reducing 

standby power consumption by preventing that power is 
applied to the drawer driving means when a drawer is closed, 
in a drawer mechanism capable of being automatically drawn 
in and out. 
A refrigerator according to an embodiment as broadly 

described herein may include a main body in which a storage 
space is defined; a drawer, which is provided in the storage 
space and is movable in forward and backward directions; a 
driving motor for providing driving force to move the drawer, 
a drawer controller for controlling operation of the driving 
motor, a main controlling unit for controlling operation of 
electric components mounted in the main body; a main power 
Supply unit for Supplying power to the electric components 
mounted in the body; a drawer power Supply unit for Supply 
ing necessary power to the driving motor, and a Switching part 
for blocking the supply of power to keep the drawer power 
Supply unit in an off State by receiving operating signals 
transmitted from the drawer controller when the drawer is 
closed. 

In a refrigerator as embodied and broadly described herein, 
the drawer is automatically drawn out or in by inputting 
drawing in and out orders without that the user directly pulls 
the drawer. 

Furthermore, when the drawer is closed, the supply of 
standby power is intercepted by various kinds of controlling 
means for controlling the drawer driving means, and thus, 
there is an advantage in that power consumption is reduced. 
Any reference in this specification to “one embodiment.” 

“an embodiment.” “example embodiment, etc., means that a 
particular feature, structure, or characteristic described in 
connection with the embodiment is included in at least one 
embodiment of the invention. The appearances of Such 
phrases in various places in the specification are not neces 
sarily all referring to the same embodiment. Further, when a 
particular feature, structure, or characteristic is described in 
connection with any embodiment, it is submitted that it is 
within the purview of one skilled in the art to effect such 
feature, structure, or characteristic in connection with other 
ones of the embodiments. 

Although embodiments have been described with refer 
ence to a number of illustrative embodiments thereof, it 
should be understood that numerous other modifications and 
embodiments can be devised by those skilled in the art that 
will fall within the spirit and scope of the principles of this 
disclosure. More particularly, various variations and modifi 
cations are possible in the component parts and/or arrange 
ments of the Subject combination arrangement within the 
Scope of the disclosure, the drawings and the appended 
claims. In addition to variations and modifications in the 
component parts and/or arrangements, alternative uses will 
also be apparent to those skilled in the art. 
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What is claimed is: 
1. A refrigerator, comprising: 
a main body having a storage space formed therein; 
a drawer movably positioned in the storage space; 
a driving motor that generates a driving force to move the 

drawer; 
a drawer controller that controls operation of the driving 

motor, 
a main controller that controls operation of electrical com 

ponents of the refrigerator; 
a main power Supply that Supplies power to the electrical 

components of the refrigerator; 
a drawer power Supply that Supplies power to the driving 

motor, and 
a switching module that blocks the supply of power to the 

drawer power Supply to maintain the drawer power Sup 
ply and the driving motor in an off state in response to 
operating signals transmitted from the drawer controller 
when the drawer is closed. 

2. The refrigerator according to claim 1, wherein the 
Switching module comprises: 

a Switch that selectively connects and disconnects a start 
up circuit of the drawer power Supply based on a corre 
sponding signal transmitted from the drawer controller; 
and 

a capacitor that stores Voltage when the drawer power 
Supply is in an off state, wherein the drawer power 
Supply applies the Voltage stored in the capacitor to the 
driving motor in response to the signal transmitted from 
the drawer controller. 

3. The refrigerator according to claim 2, wherein the switch 
is a transistor. 

4. The refrigerator according to claim 2, wherein power is 
supplied to the capacitor irrespective of an on/off state of the 
drawer power Supply. 

5. The refrigerator according to claim 2, wherein the main 
controller and the drawer controller are configured to receive 
power from the main power Supply. 

6. The refrigerator according to claim 2, wherein the switch 
is in an off position when the drawer is closed such that 
standby Voltage Supplied from the drawer power Supply to 
electrical components that drive the driving motor is blocked. 

7. The refrigerator according to claim 6, wherein the driv 
ing motor is a three-phase BLDC motor, and the electrical 
components that drive the driving motor include an inverter 
that controls driving of the driving motor and a driver inte 
grated circuit (IC). 

8. The refrigerator according to claim 2, wherein when the 
Switch is in an on position, Voltage stored in the capacitor is 
Supplied to the drawer power Supply, and the drawer power 
Supply is turned on. 

9. The refrigerator according to claim 1, wherein when a 
drawer opening command is received, an On signal of the 
drawer power supply is transmitted from the drawer control 
ler to the Switching module, and, at a point at which the door 
is closed, an Off signal of the drawer power Supply is trans 
mitted from the drawer controller to the switching module. 
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